
MODEL STORAGE RING FOR 6 GEV OPERATION AS A 

SYNCHROTRON RADIATION SOURCE 
PARAMETER LIST 

Comments: (- To be completed). (* To be defined by workshop) 

LATTICE PARAMETERS 

Energy (CeV) 

Beam current {mAl 

Number of .tored eledrons 

Magnet bending radius (m) 

Bending field (Tesla) 

Circumference (m) 

Revolution period (microee<:) 

Horizontal betatron wavenumber 

Vertical bet.atron wavenumber 

Number of .ymmet.rical periods 

Horizontal phaae advance per half cell (degree.) 

Vertical phaae advance per half cell (degrees) 

Maximum horizontal bet.a {m} 

Maximum vertical bet.a (m) 

Maximum dispersion {m} 

Momentum compact.ion 

Synchrotron damping t.ime (milli.aec) 

Horizont.al bet.atron damping t.ime (millisec) 

Vertical bet.atron damping t.ime (millisec) 

Horizont.al emit.t.ance {m.rad 10% coupling} 

Vertical emit.t.ance (m.rad 10% coupling) 

Horizont.al9'11 aperture (mm) 

Vertical full aperture (mm) 

Bum height. from t.he floor (m) 

* Undulator Cell ~x 0.899(2~) ~y 0.2430(2~) 

Wiggler Cell 1. 232 (2~) 0.5 771 (2~) 

1 

6+10% 

100 

1.6 X 

30.05 

0.67 

800 

2.67 

34.11 

13.12 

16 

1012 

(6 GeV) 

383.71 U to W* 

147.62 U to w* 
30 

30 

0.413 

0.38 X 10-3 

4.2 

8.4 

8.4 

7.3 X 10-9 

0.73 X 10-9 

60 

50 

1.5 



CHROMATICITY CORRECTION 

Number of sextupole families 

Horizontal uncorrected chromaticity 

Vertical uncorrected chromaticity 

HARMONIC CORRECTION 

Horizontal dynamic half-aperture 

(I of beam size st. dev. off coupling) 

Vertical dynamic half-aperture 

2 (6 sextupoles 
per cell) 

-85.5 

-37.13 

14 sextupoles per 
cell, 7 fami lies 

66 

(# of beam size st. dev. in full coupling) 112 

Full dynamic aperture area with no energy deviation 3700 

Full dynamic aperture area at 10 energy standard 
deviations 2750 

WIGGLER STRAIGHT SECTIONS 

Number 

Free length (m) 

Horizontal beta (m) 

Vertical beta (m) 

Horizontal r.m.s. beam size with 10% coupling (mm) 

Vertical r.m.s. beam size with 10% coupling (mm) 

Horizontal r.m.s. beam divergence with 10% 
coup ling (mrad) 

Vertical r.m.s. beam divergence with 10% 
coupling (mrad) 

16 

6 

1.37 

1.24 

0.100 

0.030 

0.073 

0.024 



UNDULATOR STRAIGHT SECTIONS 

Number 

Free length (m) 

HorisoDta.l beta. {m} 

Vcrtica.l beta. (m) 

HOrUODta.l r.m.l. beam Iile with 10% coupling (mm) 

Vcrtica.l r.m.l. beam Iile with 10% coupling (mm) 

HorisoDta.l r.m.l. be&n1 divergence with 10% coupling (mra.d) 

Vcrtica.l r.m.l. beam divergeDce with 10% coupling (mra.d) 

BENDING MAGNET SOURCE 

Number 

Horisollta.l beta. (m) 

V crtica.l beta. (m) 

HorUollta.l r.m.l. beam lise with 10% coupling (mm) 

Vcrtica.l r.m.l. beam sise with 10% coupling (nun) 

HorUollta.l r.m.l. beam divergence with 10% coupling (mra.d) 

Vcrtica.l r.m.l. beam divergence with 10% coupling (mra.d) 

3 

16 

6 

22.52 

13.15 

0.405 

0.098 

0.018 

0.007 

32 

0.92 

24.4 

0.082 

0.133 

0.089 

0.005 



DIPOLES 

Number 64 

Type C 

Lengt.h (m) 
2.95 

Field at.rengt.h (Teala) 
0.667 

Gap (mm) 60 

Gradient. 0 

Number of coila per magnet. 'Ie 2 

Number of t.urns per coil 
'Ie 20 

CWTent. densit.y (A/mm--2) 'Ie 2.71 

Power per magnet. (k W) 'Ie H:~ GeV) 

Est.imat.ed total power demand (MW) 'Ie 1.0 
(6.6 GeV) 

QUADRUPOLES 

Number 320 

Lengths (m) 0.5 (256) 0.9(64) 

Number of independent. families 5 

Maximum gradient. (Teala/m) 18.3 

Bore dia.met.er (mm) 80 

Number of coila per magnet. 'Ie 4 

Number of turns per coil 
'Ie 39 

Maximum CWTent denaity(A/mm--2) 
'Ie 4.5 

Maximum current. (A) 
'Ie 344 

* 
Maximum power per ma.gnet. (kW) 

'Ie 5.39, 9.04 

Estimat.ed tot.al power demauG (MW) 'Ie 1. 75, 0.732* 

'Ie 0.5 and 0.9 m quads respectively (6.6 GeV) For 



SEXTUPOLES 

NumbG" 

Number of independent. f&miliee 

Lengt.h (m) 

Maximum gradient (T/m--2) 

Bore di&met.er (mm) 

Number of coila per magnet. 

Number of turua per coil 

Maximum c1UTent densit.y (A/mm--2) 

Maximum correct.ion winding excitation (A) 

Maximum power per magnet. (kW) 

Estima.ted total power dem&nd (MW) 

ORBIT CORRECTION SCHEME 

Number of horuonW pick-ups 

Number of vertic&.l pick-ups 

Number of horuont&.l correctors 

N um ber of vertical correctors 

Maximum .trength of horuontal correctors (mT-m) 

Maximum .trength of vertical correctors (mT-m) 

POWER SUPPLIES 

(All magnet. will have independe~t PS's wit.h possible exception of BENDS.) 

Regulation of Quad PS'. (ppm) 

Regulation of Sext PS'. (ppm) 

Regula.tion' of Bend PS'. (ppm) 

Regulat.ion of Correct.or PSt. (ppm) 

5 

-
-
• 

-
-
-

224 

7 

0.4 

280 

80 

192 

192 

128 + 64 BLW 

128 

150 

75 

10 

100 

10 

100 

6 

16 

5.69 

2.2 

0.623 

6.6 GeV 



RF Parameters @ 6 GeV 

Peak Voltage 

Total Energy Radiated per Turn in Bending Magnets 

Total Energy Radiated per Turn in Insertion Devices (assumed) 

Frequency 

Harmonic Number 

8.50 HV 

3.8 MeV 

3.93 MeV 

350.76 MHz 

936 

Type of Cavity Single Cell-reentrant 
Spherica 1 

Number of Cavities 

Cavity Excitation Power (for 12 Cavities) 

Total Shunt Impedance 

Input Power to Each Cavity 

Nominal operation (100 mA beam current w/o ID) 

Nominal operation (100 mA beam current with ID) 

Maximum design (250 mA with ID) 

Maximum Electric Field on Surface of Cavity @ Maximum Voltage 

Bunch Length, a z ' m, @ IB - 0 

aE/E 

llE/E)rf bucket 

Phase Oscillation Wave Number Vs 

Synchrotron Frequency 

Phase Stable Angle 

Cavity 

Cavity Length w/o Drift Tube 

Ca vi ty Ma teria 1 

Shape & Dimension 

Power Amp lifier 

Klystron Type 

RF Power Output 

Number of Cavities Driven by Each Klystron 

Klystron Efficiency 

DC Power Per Klystron 

Total Power from Mains 

12 

0.576 MW 

125.4 Mol" 

73.6 kW 

101.8 kW 

161.0 kW 

5.4 MV/m 

6.74 x 10-3 

9.4 x 10-4 

0.9? 

6 x 10-3 

=2.0 kHz 

116.5 0 

0.426 m 

OFHC Copper 

See attached fig. 

Thompson CSF TH2089 

1 M\-/ 

4 

68? 

1.47 MW 

"'5.5 MW 
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LATTICE ELEMENTS: WKSPLAT2:HP9121 ,700.1 

Brho = 20.01390 Momentum in GeV 5.9999 

NAt1E TYPE VAR LEN.ANG B.B' N,GAP Rho,K,ETC 

L DRFT 0.0 3.000000 0.000000 0.000000 0.000000 
Q1W QUAD 0.0 .500000 -17.033900 0.000000 - .851103 
Ll DRFT 0.0 .700000 0.000000 0.000000 0.000000 
Q2W QUAD 0.0 .900000 18.334930 0.000000 .916110 
L2 DRFT 0.0 .700000 0.000000 0.000000 0.000000 
Q3W QUAD 0.0 .500000 -17.039680 0.000000 -.851392 
L3 DRFT 0.0 .600000 0.000000 0.000000 0.000000 
E EDGE 0.0 2.812500 .666054 0.000000 .033280 
H BEND 0.0 2.950000 .666054 0.000000 30.048465 
E EDGE 0.0 2.812500 .666054 0.000000 .033280 
L4 DRFT 0.0 .800000 0.000000 0.000000 0.000000 
04 QUAD 0.0 .500000 -12.000000 0.000000 -.599583 
L5 DRFT 0.0 .450000 0.000000 0.000000 0.000000 
05 QUAD 0.0 .500000 17.509520 0.000000 .874868 
L6 DRFT 0.0 .400000 0.000000 0.000000 0.000000 
L6 DRFT 0.0 .400000 0.000000 0.000000 0.000000 
05 QUAD 0.0 .500000 17.509520 0.000000 .874868 
L5 DRFT 0.0 .450000 0.000000 0.000000 0.000000 
04 QUAD 0.0 .500000 -12.000000 0.000000 -.599583 
L4 DRFT 0.0 .800000 0.000000 0.000000 0.000000 
E EDGE 0.0 2.812500 .666054 0.000000 .033280 
i1 BEND 0.0 2.950000 .666054 0.000000 30.048465 
E EDGE O~O 2.812500 .666054 0.000000 .033280 
L3 DRFT 0.0 .600000 0.000000 0.000000 0.000000 
Q3 QUAD 2.2 .500000 -12.387208 0.000000 -.618930 
L2 DRFT 0.0 .700000 0.000000 0.000000 0.000000 
Q2 QUAD 1.2 .900000 10.514716 0.000000 .525371 
Ll DRFT 0.0 .700000 0.000000 0.000000 0.000000 
Ql QUAD 0.0 .500000 -4.000000 0.000000 - . 199861 
L DRFT 0.0 3.000000 0.000000 0.000000 0.000000 
RFL 



~4i<SPLAT2 MATCHED FUNCTIONS FOR 16 PERIOD(S) 

TOTAL LENGTH= 800.00000 METERS, TOTAL BEND= 359.9999 DEGREES 

BETAX= 

BETAY= 

ETAX = 

1.367 METERS ALPHAX= 

1.242 METERS ALPHAY= 

-0.000 METERS ETA'X = 

IIrrA ... !£TIt y.E:TA M _ l p.r.'" 

0.000 NUX= 34.t072 

-0.000 NUY= 13.1212 

-0.000 TRGAMNA= 51.3713 

...u :<-"2,lW N.J ..-l3.l;:L 'TR ~J."'l .., ~L3 • .2+8 t.u .. ~.~ 
l-l.3Et3 '''''-13.5l5 ~1~.317 IN-lf'.r.E8 QS-l7.S18 QlW-17.0:J+ QeJ+oll.J:S5 Q:Wo-17.+18 

3:1 .:;ffi,j .;B • 

~ta Function 15 multiplied by 10 
and displaced by 10 meters 

q 
I 



UklEeTION t10DE 

BETAOX= 1 .3666 

BETAOY=1.2424 

ETAO= -0.0000 

ALPHAOX= -0.0000 

ALPHAOY= 0.0000 

ETAO'= -0.0000 

E:2. FLLnction is mul tipl ied by 10 
and displaced by 10 meters 

TOTAL ~ENGTH= 400.00000 METERS, TOTAL BEND= 179.9999 

BETAX= 22.516 METERS ALPHAX=. -0.000 NUX= 

BETAY= J 3. t 46 i1ETERS ALPHAY= 0.000 NUY= 

ETA X= -0.0000 METERS ETA'X = 0.0000 

X<C1)= . 157 X' <i1R) = .070 R12= 

Y<CM>= .038 Y'(MR)= .029 R34= 

M(J,S)= 0.000 t1(2,6)= -0.000 M(5,6)= 

It; 

DEGREES 

0.0000 

0.0000 

0.0000 

-0.0000 

-.0095 



STOR(8/30/8S) 

STORAGE RING INJECTION 

4 Bumpers 

Sep tum Magne t 

PARAMETERS 

Fields 0.25 T 

Lengths 0.8 m 

Time Cons tan t 2 usee 

Field 1.0 T 

Length 2.0 m 

Septum 2.0 mm 

Gap 1 em 

(Can be segmented into pulsed 
and d.e. part) 

// 



INJECTION ORBIT 

:a~ >c. £lETA y.LlA >< "- 1 p.r'" 
Itl-17 .\13" 1~1".~l5 1~17.B1e Q4-te.r..39 Q5-l7.!alB 

rR: 
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Eta Function is multiplied by to 
and displaced by 10 

:"1'11 •• 
FI n.1 

; t~ I 

x .... 'f FaaI~I_ fa .. I _."" 
X- "'-£ieI' X'- IJ.!l!l1ll """ .,.""'" Y'- 1J.0II8 'p-r D._ 
x- -it.00it X'- 1).11118 y. a.&J8 '1"'. 1!.tIN ~ 9.6M 

@j I 1<1 i I<:Z I I 1<2 I 10 I Li!J [¥J 

I ££TIl,-

'2.8 

meters 

x 

-I~--------------------------------------------------~ 
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NAME TYPE 

03 QUAD 
L2 DRFT 
Q2 QUAD 
LI DRFT 
Qi QUAD 
LKl DRFT 
K1 KICK 
K2 KICK 
LL DRFT 
RFL 

INJECTION BUMPER 

LATTICE ELEMENTS: WIGINJSS:HP9121 ,700,1 

\JAR. 

2.2 
0.0 
1 .2 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

Brho = 20.01390 

LEN,ANG 8,8' 

.500000 -17.039680 

.700000 0.000000 

.900000 18.334930 

.700000 0.000000 

.500000 -17.033900 

.200000 0.000000 

.800000 .250000 

.800000 -.250000 
1.200000 0.000000 

Parameters: kl, k2 

Risetime ~2 ~sec 

~lomentum in 

N,GAP 

0.000000 
0.000000 
0.000000 
0.000000 
0.000000 
0.000000 
9.993055 

-9.993055 
0.000000 

GeV = 5.9999 

Rho,K,ETC 

-.851392 
0.000000 

.916110 
0.000000 
-.851103 
0.000000 

.012491 
-.012491 
0.000000 



l:O'[§ij 

t 
I 

r 
I 
r 
" ~ 

!IAi1E 

03 
L2 
Q~ 
Ll 
01 
LKi 
K1 
K2 
LK1 
S 
LK1 

INJECTION ORBIT WITH SEPTUM ON (5) 

-( .... Y PD_It.'ana for , ~t"" 
IoU 1.1 X- '!:I.£'!Il' X'- ".,,""..... '.t."-Ie Y'- II.'JD'J.,...,J>- £0._ 

FI •• I X- le.l63 X'- :I:S.;)3l Y- 6.008 Y'- B.8Et8...".. &.aEoll 
I OZ ! r---;:---"-t 

lliJ I " I ~ H , l' 

1.5 

LATTICE ELEt1ENTS: WIGINJSS:HP9121 ~700~1 

Brho = 20.01390 ~Iomentum in 

TYPE ~)f-1R LEN.ANG B,B' N,GAP 

QUAD 2.2 .500000 -17.039580 0.000000 
DRFT 0.0 .700000 0.000000 0.000000 
QUAD 1.2 .900000 18.334930' 0.000000 
DRFT 0.0 .700000 0.000000 0.000000 
QUAD 0.0 .500000 -17.033900 0.000000 
DRFT 0.0 .200000 0.000000 0.000000 
KICK 0.0 .800000 .250000 9.993055 
KICK 0.0 .800000 -.250000 -9.993055 
DRFT 0.0 .200000 0.000000 0.000000 
KICK 0.0 2.000000 1.000000 99.930548 
DRFT .0. a .200000 0.000000 0.000000 

/ 
,/ 
'-

GeV 5.9999 

Rho.KtETC 

-.851392 
0.000000 

.916110 
0.000000 
-.851103 
0.000000 

.012491 
-.01249T 
0.000000 

.049955 
0.000000 



VACUUM SYSTEM 

General C<)nstruction 

&. Material. will ~ Al &lid 5.5. where appropriat.e u in operating Itorage ring, without antechambers. 

b. In Situ Bueouc. will be provided. 

c. Pumping will ~ by Triode Ion Pump., Dist.ribut.ed Ion Pumpe &lid NEG where appropriate. 

d. Isolation valves williegment. .yatem into appropriate legmeata (32). 
e. External photon beam channels 
f. Heat managements 

Specificatioll' 

Operat.ing preaure will be in the a&llotol'T region, cOl1.lliat.ent. with achieving ~ 10 hour lifetimes with 

in,ertion devicC2I defining the vertical a~ure at. 8 mm, at full operating power; ie, 100 mA at 6 GeV. 



Vacuum 6.6 GeV Max, (6 GeV Nom) 

Machine has 32 cells, each with two dipole magnets and two experimental 
channels. 

Per Each Cell: 

High Vacuum Pumping 

Chamber Pumping (two chamber lengths total - 22m) 

Consider two* NeG strips for main pumping (100 l/s/m effective 
NeG pumping) 

400 l/s/m of chamber or (200 l/s/m effect) x 22 -- 4400 1/5 

Ion pumps two, 60 1/5 each ------------------------------120 1/5 

Crotch Areas - two per cell 

NeG lump pump 700 1/5 or (350 1/5 effect) -------------- 700 lis 

Total per cell, High Vacuum Pumping ------------------- 5220 l/s 

Desorption (6.42 x 10-5 T l/s for 6.6 GeV machine) 

Per cell desorption - 2 x 10-6 T l/s after 150 amp hrs. 

Thermal outgassing - 5.5 x 10-7T l/s per cell. 

Per cell; total desorption --------------------2.55 x 10-6 T l/s 
-6 

Cell Pressure = -2..;...;;;..5S-=-S2="~::;.;0::-1-0- -------------------- 0.5 x 10-9 T 

Rough Pumping 

One-half Turbo molecular pump, use branch lines so 16 total pumps (500 l/s 
each) are used for the machine. 

Gauges 

Ion gauge - one, (readouts) 

Pirani - one, (controls) 

Gas Analyzers - one sensor 

*The two main NeG pump strips in the pum~~ng 
a factor of approximately two (0.9 x 10 T 
to the use of only one strip in the system. 
overall machine pumping costs by 8% or less 
increasing the pumping reserve. 

system lowe~9the pressure by 
to 0.5 x 10 T) as compared 

The second strip increases the 
than $100 K while substantially 



-2-

Fast Acting Valves - two per cell 

Construction either of Viton seal valve with slits or metal 
shell operated valves. 

Bakout use NeG strips at 1500 C 

Cooling 

Chambers (two) 

Crotches (two) 

Bellows - four without insertion devices. 

Totals 

High Vacuum Pumping 32 x 5220 

Machine Desorption after 150 amp hours 

Pressure 

Rough pumping, 16 turbomolecular at 500 lis 

Gauges - Ion 
- Pi rani 

350 kW 

576 kW 

167,0401/s 

8.16 x 10-5 T lis 

0.5 x 10-9 T 

8,000 lis 

32 
32 

Gas analyzers (32 photomultiplier sensors with eight readout devices) 32 

Fast acting valves 64 

Bakeout - use NeG strips 

Bellows 128 
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INJECTION SYSTEM 

The injection IYltem (complex of &cceleratonl) mUlt provide positronl at 6 GeV wit.h lufficient flux, 

luch tha.t aaauming 10% &Cceptance by the stora.ge ring, the fill time to 100 mA Ihould be less tha.n ten 

minutes. The IYltem Ihould allow dexibility in the variety of filling patternl of the stora.ge ring. The system 

listed below is an example which Ia.tisfies the a.bove requirements. 



POSITRON SOURCE (LINACS AND ACCUMULATOR) 

Parameters supplied by JMP are from [RSP option, which contains 50 MV/m 

energy gain of linac 5 A peak current. 

Because a ring design is not available for ERSP, we would like to 

propose copying of PETRA/PIA which operates well. 



ELECTRON/POSITRON LINAC PIA 

Energy (Me V) 160./250. 200/450 

Peak CUJTent (A) 5.000/0.012 1. 5/0.0032 

Maximum re~tition rate (Bs) 60 50 

Pulse length (naDoseconda) 12 100 

Energy spread 0.035/0.010 -1.005 

Emittance (microrad.m) 1.50/10.00 -1 < 20 

Number of sections 2/2 5/7 

Length of sections (m) 2.00/2.50 5.2/5.2 

Number of klystrons 1/2 5/7 

Power/klystron (max) (MW) 0.38E+02 0.24E+02 

Frequency (MHs) 3000 3000 

e+ /e- Conversion efficiency (I/GeV) 0.15 0.002 

8 



POSITRON DAMPING/ACCUMULATOR RING PIA 

Beam energy (GeV) 0.25 0.45 

Beam current (mA) 2.20 16 

Repetition rate for charging (Ha) 30 50 

Repetition rate for extraction (lU) 10 4 

Circumference (m) 20.430 28.8 

Emittance (Pi*m *rad) 0.-'3E-07 3.0E-07 

Energy spread (sigma) 0.32E-03 2.9 E-04 

Revolution period (nanoseconds) 68.12 96.2 

Superperiodicity 4 2 

Horisontal betatron wavenumber 2.94 1. 75 

Vertical beta.tron wavenumber 2.77 1. 69 

Momentum compaction 0.46E-01 0.31 

Magnet bending radius (m) 0.509 1.00 

Bending field (Tesla) 1.630 1.5 

Maximum horisontal beta (m) 4.00 9.0 

Maximum vertical beta (m)· 2.30 9.0 

Maximum dispersion (m) lAO 3.0 

Horisontal uncorrected chromaticity -5.20 -5.3 

Vertical uncorrected chromaticity -2.00 -1.5 

Horizontal betatron damping time (milliaec) 38.00 24 

RF frequency (MHz) 58.700 10.4, 125 

Harmonic number -' 1, 12 

Number of positrons/bunch 0.900E+09 1 E 10 . 
Energy lOll per turn (Ke V) 0.680 3.63 

Peak rC voltage (KV) 120.000 22 kV 



INJECTOR SYNCHROTRON 

1. Parameters given by JMP have been slightly adjusted to match an 800 m 

storage ring. 

2. Extraction from injector synchrotron is added. 

3. Injection to synchrotron is added. 



INJECTOR SYNCHROTRON 

Beam energy (Ge V) 

Nominal cUl'Tent, multibunch {mAl 

Nominal cUITent, lingle bunch (mA) 

Maximum repetition rate (Hs) 

Circ11lJ!1erence (m) 

Horisontal emittance at 6 GeV (m.rad) 

Vertical emittance at 6 GeV (m.rad) 

Revolution period (mierosee) 

Magnet bending radius (m) 

Horisontal betatron wavenumber 

Vertical betatron wavenumber 

Lattice type 

Number of cella 

Dipole length (m) 

Quadrupole length (m) 

Cell length (m) 

Maximum dipole field (Tesla) 

Maximum quadrupole gradient (Tim) 

Dipole field at injection (Gauaa) 

Horisontal full aperture (mm) 

Vertical full aperture (mm) 

Maximum horisontal beta (m) 

Minimum horisontal beta (m) 

Maximum vertical beta (m) 

Minimum vertical beta em) 

Maximum dispersion em) 

Minimum dispersion (m) 

Momentum compaction 

Synchrotron damping time at 6 GeV (millisec) 

6.00 

20.0 

0.1 

10.0 

287.18 

1.3E-07 

1.1E-08 

0.954 

24.500 

10.38 

8.38 

Separated function, FODO 

36 

2.4060 

0.60 

0.816 

14.4 

58.0 

28.0 

13.5 

1.90 

13 .. 90 

2.~5 

0.90 

0.011 

0.12E-Ol 

1.22 



INJECTOR SYNCHROTRON (Continued) 

Horuontal betatron damping time at 6 GeV (milliaec) 

Vertical betatron damping time at 6 GeV (milliaec) 

RF frequency (MHz) 

Harmonic number 

Relative energy dispersion 

Peak energy 10811 per tum (Me V) 

Number of cavities 

Number of cells per cavity 

Peak voltage (Megavolt) 

Total.hunt impedance (Megohm) 

Peak power requirement (KW) 

Number of kly.trolLl 

2.44 

2.44 

350.76 

336 

O.870E-03 

4.0 

2 

5 

6.0 

113.2 

400 

1 



~SRP 6GEV BST MATCHED FUNCTIONS FOR 2 PERIOD(S) 

TOTAL LENGTH= 287.17920 METERS, TOTAL BEND= 360.0848 DEGREES 

BETAX= 1 .889 METERS ALPHAX= 0.000 NUX= to.3800 

BETAY= 13.911 METERS ALPHAY= -0.000 NUY= 8.3800 

ETAX = .383 t1ETERS ETA'X = -0.000 TRGAMHA= 9.2529 

Eta F lln c t 1 0 n ism ul tip 1 i e d by 1 a 
and displaced by 10 meters 



x:nI ;'.1iItTft y.CYft .. _ L .... rl ~ 

7S.7S48 

Eta Function is multipliei by 10 
and displaced by 10 meters 



LATTICE ELEMENTS: ES6GEVFIT:HP9121,700,1 

8rho ,.; 20.01384 Momentum in GeV 5.9999 

NA~IE TYPE VAR LEN,ANG 8,B' NtGAP Rho,K,ETC 

7< 
0\) QUAD ? ") ...... .::. .300000 -12.027497 0.000000 -.600959 
L1 DRFT 0.0 .491300 0.000000 0.000000 0.000000 
E EDGE 0.0 2.812500 .816840 0.000000 .040814 
M BEND 0.0 2.406000 .816840 0.000000 24.501543 
E EDGE 0.0 2.812500 .816840 0.000000 .040814 
L1 DRFT 0.0 .491300 0.000000 0.000000 0.000000 
OF QUAD 1.2 .600000 13.634746 0.000000 .681265 
, 1 
L, DRFT 0.0 .491300 0.000000 0.000000 0.000000 
E EDGE 0.0 2.812500 .816840 .0.000000 .040814 
~1 BEND 0.0 2.406000 .816840 0.000000 24.501543 
E EDGE 0.0 2.812500 .816840 0.000000 .040814 
L1 DRFT 0.0 .491300 O.OQOOOO 0.000000 0.000000 
QV QUAD 2.2 .300000 -12.027497 0.000000 -.600959 
) 
Q\) QUAD '") ? L ...... .300000 -12.027497 0.000000 -.600953 
Ll DRFT 0.0 .491300 0.000000 0.000000 0.000000 
E EDGE 0.0 2.812500 .816840 0.000000 .040814 
M BEND 0.0 2.406000 .816840 0.000000 24.501543 
t:" EDGE 0.0 2.812500 .816840 0.000000 .040814 .... 
I 1 _I DRFT 0.0 .491300 0.000000 0.000000 0.000000 
QF QUAD i.2 .600000 13.634746 0.000000 .581265 
L2 DRFT 0.0 3.388600 0.000000 0.000000 0.000000 
OD QUAD 2.2 .600000 -12.027497 0.000000 -.600959 
L1 DRFT 0.0 .491300 0.000000 0.000000 0.000000 
E EDGE 0.0 2.812500 .816840 0.000000 .040814 
~i BEND 0.0 2.406000 .816840 0.000000 24.50'1543 
E EDGE 0.0 2.812500 .. 815840 0.000000 .0408i4 
L1 DRFT 0.0 .491300 0.000000 0.000000 0.000000 
OF QUAD 1.2 .600000 13.634746 0.000000 .681266 
''i 
LL DRFT 0.0 3.388600 0.000000 0.000000 0.000000 
Q\) QUAD 2.2 .300000 -12.027497 0.000000 -.600959 
RFL. 
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L.:~ iT ICE ELEMENTS: ESBSTEXT :HP912t ,700. I 

Brho = 20.01380 ~tomentum in GeV = 5.9998 

:'iAt1E TYPE \)AR LEN,ANG 8,B' N,GAP Rho,K,ETC 

()\l QUAD 2.2 .300000 -12.027497 0.000000 -.500960 
. 1 DRFT 0.0 .491300 0.000000 0.000000 0.000000 .. EDGE 0.0 2.812500 .815840 0.000000 .040814 ;... 

'.1 BEND 0.0 2.406000 .816840 0.000000 24.501494 - EDGE 0.0 2.812500 .816840 0.000000 .040814 !:. 

,-1 DRFT 0.0 .491300 0.000000 0.000000 O.COOOOO 
[)~ QUAD 1.2 .600000 13.634745 0.000000 .681257 
L-.t< i DRFT 0.0 .388600 0.000000 0.000000 0.000000 
~ ... ;, i KICK 0.0 .500000 .100000 2.498271 .004997 
l...K2 DRFT 0.0 2.500000 0.000000 0.000000 0.000000 
(~D QUAD 2.2 .600000 -12.027497 0.000000 -.600960 
Li DRFT 0.0 .491300 0.000000 0.000000 0.000000 
E EDGE 0.0 2.812500 .816840 0.000000 .040814 
'.4 
II BEND 0.0 2.406000 .816840 0.000000 24.501494 
E EDGE 0.0 2.812500 .816840 0.000000 .040814 
Ll DRFT 0.0 .491300 0.000000 0.000000 0.000000 
OF QUAD 1 .2 .600000 13.634746 0.000000 .681267 
, c.::. 
'- 00 ' I DRFT 0.0 .388600 0.000000 0.000000 0.000000 
c-0:; KICK 0.0 2.000000 1 . 000000 99.930848 .049966 . r-, 
~ 0:>':::' DRFT 0.0 1 • 000000 0.000000 0.000000 0.000000 

:ECiR >e.E£TR y.CTA )( -tl'ar L P.r-'''' 
Qf-13.S35 GO--le.Eel ~IS.ig8 Q~le.ael 

~~ H ~ ~ 11 r--E1--1 s ~ 
0 

I 00"" 
./ ° 

"-/ I 
,,- "- I 

Twiss functions at 

extraction straight section 

~t~ Function is multiplied by 10 
and displaced by 10 meters 



_~~ ________________________________________________________ -J 

1.57n 

lII:TA x, SETA y.CTA )C I'DII"' L Part_ 

~."!.! ,1"' .. '11'1 •••• "."'.,,,,,, •• 1,,,"11"1,11'··" ,,1'1"" I" I", "I G _rws 

~ta Fuhction is multiplied by 10 
and displaced by 10 

I.S77:! 

meters 

Injection orbit 

distortion 



i...ATTICE ELEMENTS: ESINJ45:HP9121.700,1 

8rho = 1.50100 Momentum in GeV = .4500 

NAME TYPE ~)AR LEN.ANG 8,8' N,GAP Rho.K,ETC 

QF QUAD 1.2 .600000 1 . 022610 0.000000 .681286 
LS1 DRFT 0.0 .388600 0.000000 0.000000 0.000000 
S KICK 0.0 2.000000 .000010 .000999 .000007 
ILl DRFT o. a .400000 0.000000 0.000000 0.000000 
IKl KICK 0.0 .200000 .075080 10.003997 .050020 
ILT DRFT o. a .400000 0.000000 0.000000 0.000000 
QD QUAD 2.2 .600000 -.902060 0.000000 -.600973 
LSl DRFT o. a .388600 0.000000 0.000000 0.000000 
IK2 KICK 0.0 .200000 -.097430 -12.982012 -.064910 
n:"L DRFT o. a .700000 0.000000 0.000000 0.000000 

2 KICK o. a .200000 -.097430 ':"12.982012 -.064910 
lL2 DRFT o. a 1 .200000 0.000000 0.000000 0.000000 
IK3 KICK 0.0 .200000 .097430 12.982012 .064910 
IL3 DRFT a . a .500000 0.000000 0.000000 0.000000 
QF QUAD 1.2 .600000 1 . 022610 0.000000 .681286 



BEAMLINES & INSERTIONS 

Host 
Lab 

Number of straight sections available for wiggler or undulators 28 

** Assume one beamline per wiggler or undulator port 

Number of insertion lines instrumented for this project 

Number of insertion beamlines completed annually thereafter 

For this project: 
Wigglers 
Undulators 

** Assume one beamline per dipole port 

Number of dipole beamlines instrumented for this project 

Number of dipole beamlines completed annually thereafter 

Length of beamlines (source to experimental station) 
Insertion type 
Dipole type 

Provide for long beamline capability 
(Now, future, not at all) 

8 

1 

3 
5 

8 

1 

80 m 
60 m 

Now 
(-1 km) 

* PRT's 

8 

3 

3 
5 

8 

5 

Vacuum chambers designed so that future insertion or dipole beamlines can be 
added without modification of vacuum chambers and with minimum "vacuum-break" 
shutdowns of the storage ring. 

* 

** 

PRT lines will not be instrumented as part of the project. This column is 
included to project the rate at which the system will reach saturation. 

The radiation spread from wiggler and bending magnet ports will be 
sufficient to accommodate Oio beamlines. The additional beamlines should 
be assigned to PRT's. 



CONVENTIONAL CONSTRUCTION 

We include here description of our current thinking on this matter 

for your information. Note that our plan does not include a 

positron accumulator building. 



8/30/85 

BU I LD I NG SPEC I F I CAT IONS 



CONVENTIONAL CONSTRUCTION 

1. Site independent design. The following are not to be ·included in this 
study: 

• housing 
• central dining and food preparation areas 
• support space for large shops, shipping and receiving. site 

security, and fire protection 
• electrical power transmission and step down to 13.6 kv 
• water wells, transmission or treatment 
• sanitary sewer treatment 
• steam generation plant (assume steam on site) 

.~ 

2. Building and Tunnels 

• foundations to be of ren1forced concrete on footings with 
concrete floor slabs (no pilings) 

• buildings to be of structural steel framing with insulated, 
metal clad panels 

• linac housed in reinforced concrete structure 
• booster and storage ring to be in steel arch or reinforced 

concrete tunnels 
• assume servi ce buil di ngs for magnet and vacuum power supp 1; es. 

chilled water, HVAC, rf power, etc., to have an area of 
approximately 12 to 15~ of the building area served 

• exerimental beam line area 
beam line length /1//00 

4.5 
.5 

2 

meters 

• 1 aboratori es 

• other spaces 

clear height above beamline 
crane coverage 2 Cral1es @ 
perimeter aisle 

general purpose laboratories 2~ 

meters 
tons 
meters 

special 

number based on number of beamlines at 
proporti on of 1 1 ab per 2 ports 
purpose laboratories 17 
clean rooms 
dark rooms 
others? 

offices for staff and users 
technical and administrative work areas 
experimental set up space 
storage 
local receiving and supply 
conference, seminar, and "quiet" rooms 
kitchen and lunch rooms 



3. HVAC 

• experimental space, offices, and labs to have HV'& AC 
• service buildings, linac and machine tunnels to have HV & AC 

4. Shielding 

• assume 1.5 meter thicK regular density concrete between storage 
ring, linac, or booster and areas accessible to personnel 



STORAGE: RING RF EQUIPMENT 
COMPRESSED AIR a REFRIGER«TION 

I , , , , , 
o .0 20 30 40 SOIA 
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6 Ge',/ {RATIONALE FOR EST} 8/30/85 

1. ELECTP I CAL PO\'\"E~: 

1.1 LIGHTING 
I. I. 1 OFFICES (3\'V/FT~2) 
1.1.2 E)-~PERlt'IENTAL HALL (1\.\I/FT''2) 
1.1.3 TUNNELS (1 IN'/FT"2) 

1.2 RECEPT ACLE~3 
1.2.1 OFFICES (4600\·1,1'/ 120FT~2) 
1 .? .-:' L·1 Be (C'4' UA 

(1 ... 11 .... ' /4' 5nFT ~''') .... ~ H _, t.-' 'of ... IT I "" ~ 

1.2.3 t"lACHINE AND EXPE~~It"IENT AL HALLS (25000'.;'·/ EVER'/ 1 ()meter~; 
AROUND OUTSIDE OF BUILDING) 

1.2.4 EACH n;PERlt'IENTAL BEAt1 LINE (30000W {64 BEAt1S}) 
1.2.5 TUNNELS (25000\·\,' EVE~:'y' 10 meters) EXCEPT ST DRAGE F: I NG 
1.2.6 STO~~AGE RING TUNNELS (3.75k'w' - ''.l'ACUUt't $,. 5k\·ll - OTHEr.? 

EVERV TI] meters> 

1.3 UTILlTV PI]IN'EP IS EQUAL TO 1.4k''1\1/24.16m''2 IN ALL EiUT THE 
STORAGE F:ING $" D;PERlt'IENTAL HALL ~vHEF:E IT IS t'IULT. BV 2 DUE 
TO THE HEIGHT OF THE BUILDING THIS CO\'ERS HVAC. 

1.4 t"lACH I NE PO\-\IER 
1.4.1 RF {LINAC} G. t'IAVROGENE~; 8/23/85 [125k' ..... 'A ac mairr3 

.,.,.- ~G -, , 
(~tl.O '8 \" 

1.4.2 RF (BOOSTER) Ei. I(U~;TOM cil20/55 [40 Ok "t\" * 1."".68* 1./.ci* 1/.95 
I~ 6Ge\/ 

1.4.3 RF {STO~:AGE J;: I NG} B. KUSTOn 8/20/85 [5.5n\'A ac mai n::;] 
1.4.4 LI~·JAC {t'IAGNETS} 50% OF RF 
1.4.5 STORAGE RING {r--lAGNETS) \.1. PRAEG 8/30/65 [650kV·/ 

dipoles+ 155cik''I\'' quad::;+391 se>~t (§l6Ge\ll(mal~net. ::;urn 
* 1./.8* 1 l. 95) 

1.46 SCALING FACTO~: FOF.~ t"lAGNET POV·lEF: FRDr'l 6 TO 6.6138''11'= 
6.6"2/6"'2. 

1.4.7 SCALING FACTOR FOF: ~:F pm·\t'ER FROt'1 6 TO 6.6 Ge'v'= 1 (A~; PER 
B. KUST[It'1 {CURRENT \·\,'ILL CHANGE AND PO\"iER V·lILL F:H'lAIN 
THE SAnE} 

1.4.8 LlNAC AND INJECTOR MAGNETS \o\,'ILL USE ~J 5% OF RF. 
1.4.9 FOR ESTIMATING THE ELECTRICAL PO\·\"E~~ NEEDED FOR MAGNET 

OPERATION K. THOMPSON GAVE US 100% FOR DIPOLES, 50% FOR 
QUADS AND 66;~ FOR SE>::TIPOLES 

1.4. 1 I) IN . .JECTDR r1AGNET PO\,··/ER IS ESTIMATED AS 2 ;0, THE ::;TOF-:A13E 
RING DIPOLE PO'w'ER + 1/4 OF THE ~;TORAGE RING [IUAD P[lV·iEF(' 

2. COOLING '.,..tATER 



2.1 ALL ""ATER FLOV,,' I S CALCULATED ON A dT OF 13.89<-C 

2.2 5"C \.yATE~~ dP= 100PSI 

2.3 26.7<-C 'W'ATE~~ dP= 150PSI 

2.4 PO'v'iER FOR 5°C 'v'1ATER IS FOR PUt1PING IT 2 TIMES AND COOLING IT 
WITH A ~:ATIO OF PUt'lPED TO COOLED AND PUt1PED OF 1.4/0.4. 

3. ROOF LOADING -- 20LBS/FT h 2 

4. ESTIl"IATE OF ELECTRICAL USAGE [% OF INSTALLED A'v'ERAGED OVEF: A 
VEAj;~l 

BUILDING 

1. LlNAC 
1.1 LlNAC ~;UPPOPT 
1.2 Ll~·lAC 

1.3 LINAC IN.JECTOP 
2. IN.JECTOR 

2.1 IN • .JECTOR TUNNEL 
2.1 I N.JE CT OJ;: 

3. STORAGE RING & 
E)f.PER I t'lENT AL HALL 

3.1 RING BEAl"l TUNNEL 
3.2 RING D:F'ER I i'lENT AL 

AREA 
4. UTILITV BUILDING::; 

4. 1 STOPAGE RING 
UTILlTV EiUILDING 1 

4.2 STO~~AGE PING 
UTILITV BUILDING 2 

5. E:~PER Il"1ENT AL SUPPORT 
BUILDINGS 

5.1 HIGH BA\.' 
5.2 E::~PEF.~Il"IENT AL HALL 

ANNXS OFF ICES 
5.3 EXPEP I 1'lENT AL HALL 

ANNi::S LAEiS 
5.4 V"' A~;H ROOI"I,~, UT I L lTV 

5.5 AIR LOCK BUILDINGS 
6. 1"1AIN OFFICE AND 

LAB PLAZA 
6.1 OFFICES 
6.2 LABS 

LIGHTING RECEPTICAL UTILITIE~; MACHINE 

/"J,," 
':'...,'.--0 7Cl% 
· ... I~r.rJ 
k~'t'O 70% 
/"J-r.!' 
.:.,.)."0 70% 

Cr.!' 
_Itta BO~~ 

1 fJ(l'~ ..,.., .0 50% 

5% 10:~ 

20% 50% 

20% 

/"JAr.!' 
..:.lJ.·'b .""17 17: 

':;'..).-0 

33% 7% 

33% ~07 
f ,I;) 

50% C'l: ...; .. \:) 

90% 

20% 5% 
23% 5q;' ,0 

C~ .~, Cr.!' 
...;,0 .:;. . ....; .. -0 

20:~ 

20% 

20% 

40% 

2Ct:t 
'~1~~ 
...... /,.'0 

23% 

· .... 7'» .:....;.,,'=-

"~'< '" ..;.....,' ... " 
,,,)7qJ 
.L_',,':' 

.. ..,'7 Q;' 

.:..~II·O 

8% 

100%(D1) 
50%(IJ,t"n 
66%(Sr"1) 

1 OO%(\/AC) 



6.4 L1BRAR'r' 33% -:ow '~7i3? 
1"-0 ~..)iCI 

6.5 COt'lPUTER ~~OOt'l 100% 7()'7J 
I .... " 50% 

6.6 CONT~:OL ROOt'l 100% 70% 23% 
6.7 CONFERENCE F:ODrvl o·~ c"";> '17t» 

U'O ..J ,tI ~..)(tt 

~ 0 
C.w CONFERENCE ROOt'l 8'~ ... 0 

C"";> 
;:I,\) · ... 701 

4"),\) 

~ q LOBBV 100% c"";> ..... 7.,;> 0 .• ..J,\) ~..,jt~ 

6.10 LOUNGE 20% 5% 23% 
6.11 t'lACHINE SHOP ..... ~a.- .'"IC"";> ..-.7'» 

':'_',''0 ':'_1,'0 .:. ·.jr\:a 

6.12 CLEAN Rom'l 20% 10% .":17': q;' 
'::"'..I{O 

6. 13 STOCK ROO~·l 23:~ c"";> 
.... ('=- ..-:.~q;' 

L ..... ',·'O 

6. 14 D:PEF: I ~1ENT AL -"":I~ty,t C"";> · .... 7·;C 
~_'iv ... If\:- .::. ..'J .. -o 

~;PARE PARTS AND 
SHELF ITEI'lS 

6.15 ''1''/ ASH Rom·l 0, 50;~ 5% 23% 
LIT I LIT'/ AREA 

6.16 HALLS 100% C"";> 
... 1 It-

·'-.7,':1:' 
L..),''(, 

6.17 ~;T A I RS ,3<. ELE\lATORS 1 ()(Io/ C"o::' ..-,7'" 
'oJ ... ,"O .... 1 ,·ta .:::. ... ) ... 0 

6.le SER'v'lCE FLOOR 90% ·-:'(11.l" 
"- viO 10% 

7 , . ~·lED I CAL EiEAl'"t LINE 0 
.::-
I_I. 1'"1ED I CAL T~:EATI'tENT' 50% 2C)~i 77tr.' 

...:' .. )l':' 

BUILDING , 
9. TANGENT I AL E;::PEF~ I t"lENT AL 100% 50% 30;~ 

EiUILDINGS {OPTIONAL} 
10. SITE ACCESS 

10.1 ROADS 50% 
1 (I} 
~.- PA~~I<ING C"(I'~ ..J y ,0 

10.3 PARKING 50:~ 

10.3 B~:IDGE 51'10/ _ ...,,0 

10.4 ~:; I DE\:·/ ALf<':; C"(I'~ 
.-, v it> 



6 Go!'V {BU U)!NG SPEC IF Ie AT IONS 1} 8/26/85 
F' AGE 1 OF 9 
BUIlC'IN13 SPECIFICATIONS OF A !''It)f)EL FACILITY FOR THE Eo GeV LIGHT SOURCE {CIVIL EN13INEEF:IN13} 

FLOOr<: E: A::;E 
_C'iNG NO. GROSS GROSS FLOOR GROSS NET USABLE FLOOR LOA(:o ST AE: ILiTY 

SIZE-m AI':E A [m"2] VOLUME-nr'3] VOLU/"lE -m"3 LBS /FT·'2-P.~ LBS /Fr2-F'.~ 
1. L1NAC 

1.1 lINAC SUPPORT 800.0 1600.0 
'.\"idth= 10 14303.2 28606.4 
l~ngth= 10 100.0 
height= 3 305.0 259.3 

1.1 LIN Ae & KL l'STF.:ON G ALLER''(' 800.0 1600.0 
\~'idth= 4 14303.:: 28606.4 
len'}th= 20 80.0 
height= 6 488.0 414.8 

1 '7-.- LIN AC IN .. .,IECTOR 800.0 lE.OOO 
\\";dth= 21 14303.2 28606.4 
l~ngth= 30 630.0 
hei9ht= 5 2835.0 2409.8 

2. IN.JECTOr<: 
2.1 IN ... IECTOR TUNNEL 1000.0 20000 

'N·;.jth= 4 17E:79.0 3575:::.0 
circlJmf€'r.3h311~n9th= 312 1248.2 
height= 4 4993.0 4244.0 

( 
2.1 l~kIECTOR SUPPORT 800.0 1600.0 

width= 16 14303.2 28606.4 
1~n9th= 40 640.0 

'------ hei9ht= 5 2880.0 244E:.O 
3. STOR AGE R ING 8~ E:x:PER IMENT AL HALL 1500.0 3000.0 

inside r .ad= 114 26818.5 53637.0 
OIJtside nd= 154 33559.7 
hei9ht= 18 596021.1 476E:16.9 

3.1 RING BE At"1 TUNNEL 1500.0 3000.0 
insid~ r-iol= 114 26:::18.5 53':·37.0 
I)lJt::.id~ r .:sol= 1"" -- 6244.3 
h~ight= 6 35155.4 21093.2 

3.2 RING E;<PER !!"IENT AL ARE A 27315.5 1500.0 3000.0 
ins;d~ nd= 1·-·· ... .. Ji.. 26E:1S:.5 53637.0 
"IJtside r.:sd= 154 27746.5 
h~ight= 18 560865.8 44E:692.6 

4. UT IL ITY 8U ILe' INGS 
4.1 STORAGE RING UTILITY 8UIlCoiNG 1 /~ 500.0 1000.0 

'.v'idth= 21 \, 8939.5 1787'?0 
lerlgth= 45 945.0 
h~i9ht= 5 4252.5 3614.6 

4 .") ... STOR AGE R INO UT IL ITY BIJ ILD ING 2 500.0 1000.0 
··.y·idth= 21 9939.5 17879.0 
lenl}th= 45 945.0 
h~ight= 5 4252.5 3€· 14.6 

5. 8";PERIMENT AL SIJPPORT BUILDING:; 
5.1 HIGH BA'l' 5(10.(1 1000.,:1 

'W'idt.h= 25 8939.5 17:37".0 
length= 60 1500.0 
Might= 12 18285.0 14628.0 

52 E:X:PER IMENT AL HALL ANN:X:S OFF ICES 100 200.0 
width= 3 3575.:3 
~th= 4 t~oo.o 

hlf;ght= :; 3660.0 3202.5 
5.3 E:'~PER!!1ENT AL HALL ANN:~:S LABS 27 200.0 400.0 

'W'idth= 4 3575.8 7151.6 
length= 12 12%0.0 
hIf;Qh~= 3 3952.8 3458.7 



F'AGE.2 OF 9 
!j.4' 'II ASH F:OOtyl 8 •. UT IL ITr' AI':E A 8 200.0 

'llidth= :3 3575.8 
len.~th= 4 96.0 
wight= :; 292.8 0.0 

·.1.5 A IR LOCK 81.1 ILD INOS 6 500.0 1000.0 
w'idth= 7 8939.5 17879.0 
length= 10 390.0 
height= 6 2379.0 0.0 

6. MAIN OFFICE ANC' LAB PLAZA 
ELf OFFICES 76 200.0 

w'idth= 3 '7C"'j'c::' ,-. 
,-".,,-.. 1,':) 

length= 4 816.8 
h~i.~ht= ~ 2491.3 2179.9 

6 . ., LABS 10 200.0 
width= 4 3575.::: 
length= 8 343.8 
ho?iqht= :; 104:3.5 917.4 

6.3 ASSEHBLY HALL 200.0 400.0 
width= 13 3575.:3 7151.to 
leoo9th= 19 250.6 
h",iqht= 6 1528.5 1337.4 

6.4 L!BRAFt( 200.0 
'w';dth= 8 3575.:3 
len9th= 13 98.9 
h~i9ht= 3 11)2.0 892 

6.5 COt·1PUTER ROOf'1 200.0 
'w'idth= 8 3575.:3 
len9th= 13 98.9 
hei9ht= 3 301.8 256.5 

~.6 CONTROL ROOlv1 200.0 
'llidth= 14 "'ZC'-;tc: ,-. 

..... j I ,_I,':' 

len9th= 15 215.3 
h~iqht= 3 656.8 558.3 

6.7 CONFERENCE ROor"'1 2 200.0 
'o,y';dth= 7 3575.:3 
len9th= 9 128.5 
h~i9M= -.:0 391.9 343.0 

6.S CONFERENCE ROOlvl 4 200.0 
\\,·;.jth= 4 3575.::: 
lenqth= 8 137.5 
heoight= 3 419.4 3':·7.0 

6.9 LOBBY 2 200.0 
w'idth= €I 3575.8 
length= 20 331.6 
h~ight= - 1011.3 OJ:) ~ 

6.10 LOUN!3E 200.0 
\vidth= 8 3575.8 
length= 20 165.8 
height= :; 50.'5.t. 442.4 

6.11 MACH INE SHOP 500.0 1000.':! 
w';dth= 14 8939.5 17:379 t) 

length= 29 419.3 
h~i9ht= 5 2247.6 1910.5 

6.12 CLEAN ROOM 200.0 400.C1 

width= 14 3575.8 715U, 
l~*h= 29 419 .• 
height= 5 2247.6 1910.5 

6.13 STOCK ROOM 200.0 400.0 
width= 14 3575.8 7151.t. 
l~ngth= 29 41~.3 

~iQht.= 5 2247.6 i 966.7 
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6.14 EXPEl': 1t-1ENT AL SF' AI':E PARTS ANCo 

SHELF ITH"lS 200.0 400.0 
width= 14 3575.::: 7151.6 
n9~h= 29 419.3 

.,o?ight= 5 2247.6 1966.7 
6.15 'wASH ROO,..l t. UTILITY AREA 12 200.0 

'oY'idth= .3 3575.8 
leng~h= 5 180.0 
height= .3 549.0 0.0 200.0 

6.16 HALLS 6 3575.8 
width: .. .:, 

lE'n9th= 53 884.2 
ho?ight= .3 2696.:3 0.0 

6.17 STAIRS ie. ELEVATORS 4 200.0 
\y'idt.h= 3 3575.8 
lenqth= 4 43.0 
ho?iqht= 6 2622 0.0 

E,.le SEF.:V ICE FLOOR 300.0 600.0 
'W'idth= 31 c:- .. - -·j·!,t,·::'.I' 10727.4 
lenqth= 64 1944.1 
ho?iqht= .3 5929.6 0.0 

"? t1£Ct Ie AL 8E At"l LINE , . 
'W'idth= 1 
lenqth= 1000 500.0 
ho?ight= 1 250.0 0.0 

c· '-', t"lEr'IC AL TF~E A Tl'1ENT BUILDING 200.0 400.0 
w·idt.h= 2S 3575.:3 7151.E, 
lerlqth= 2S 625.0 
ho?iqht= 6 3812.5 3050.0 
TANGENTIAL E:·:PERltv1ENT AL 
BUILDINGS {OPTIONAL} 300.0 600.0 
\\"idth= 50 5363.7 1 0727.4 
length= 150 7500.0 
height= 12 90000.0 76500.0 

10. SITE ACCESS 
10.1 ROAC'S 

width= 7 
length= 1953 14198.7 

11).2 PAF.:KING 2 
"v'idth= '")0 .'.1 
lE'nqth= 66 3643.2 

10.3 PARKING 2 
\yidth= 16 
len,}th= 56 1808.3 

10.·3 BRIC'OE 
\'iidth= 28 
length= 265 7319.2 
height= 19 

10.4 SIDE'wALKS .-, 
~ 

" .... idth= 2 
length= 24 83.3 

OFFICE&LAB 
{mA 21 GROSS[m·3] USABlE[mA 3] 

TOT AL~; 11408.4 765544.3 608906.6 



Eo G~'y' {E:UllCoING SPECIFICATION::: 2} :3/30/85 {INSTALLED ELECTRICAL S't3TE~'1} 
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eLiiLeoiNG S:PECiFiCATiON::: OF A t··K/DEL FACILITY FOl': THE Eo G~1i LIGHT :;OURCE {CIVIL ENGINE£l':iNG} 

----------- ELECTR IC AL PO''!i'ER @'6 .6Go?V-----
8U ILD Ii'll] LIGHT INO E:>{PEl': It"'IENT AL UT IL IT IES 

1. LlNAC 
1.1 LINAC SUPPORT 

1 .1 LINAC.~ KLYSTRON GALLEF.:'y· 

1 . ., .- L!NAC IN.JECTOR 

2. !NJECTOR 
2.1 iN,JECTOi': TUNNEL 

2.1 IN,JECTOR SUPPOfH 

-.:'. STOl':AGE f;:ING S. E::<PEF.:lt··1ENTAL HALL 

3.1 RING BE At'l TUNNEL 

3.2 RING E>::PEf;:II"lENT AL Af':EA 

4. UT iLiTY 81.1 ILe· INOS 
4.1 STOP AGE RING UTILlTr' BUILDING 1 

4.2 STOF.:AGE RING UTILlTl 8UILC'ING 2 

5. E':PERIMENT AL ::lIPPORT 8UILDING:;: 
5.1 HIGH BAY 

5.2 E::<F'El': It"'lENT AL HALL ANNi<S OFF ICES 

5.3 E:<:PEl':It"1ENT AL HALL ANN:>{:3 LABS 

[k''oY'] RECEPTICAL[kVl 

1.1 100 5.8 

1.7 90 4.6 

6.8 "1~1C' 

~':"-' -." I:' !Jj .. .,) 

13.4 72.3 

6.9 275 37.1 

361.1 41'35 1944.7 

67.2 400 361.::: 

lno 

10.2 325 54.8 

10.2 325 54.8 

48.4 425 86.9 

460 6';'.5 

41.::: 145E: 75.1 

t-1ACHINE[k"li] 
l':F l't--l AGNET 

o 

164.5 
::;2.3 

~,c: 
~._I 

774 
1689.5 

E,O 

5500 
41"7"7 ,~ ,--I, , .. ' 

300 ./ ACUUf'·1. tiC. 
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5.4 "h" ASH ROOM B<. '-'T!L !T'r' AF.:E A 

5.5 AIR LOCK 8UILrotNGS 

6. MAIN OFFICE ANe' LA8 PLAZA 
6.1 OFFICES 

6.2 LABS 

6.3 ASSEtv18L'{ HALL 

E . .4 LlBP AF.:\' 

6.5 COt·,·iPUTEF.: ROOt"1 

. 6.6 CONTF.:OL 1':001"1 

6.7 CONFERENCE ROOt"1 

6.8 CONFEPENCE F.:O(tt···l 

6.9 L088'y' 

6.10 LOUNGE 

6.1 1 MACH INE ::;H(lP 

6.12 CLE AN F.:OOt·,·l 

Eo.l::: STOCK ROOt-'l 

4.2 

26.4 

11 .1 

8.1 

3.2 

3.2 

7 

4.1 

4.4 

10.7 

5.4 

13.5 

13.5 

4.5 

36.8 

.349.6 

540 

13.8 

'3.2 

54 

54 

1 :3.4 

36.:3 

'3.2 

'3.2 

112 

54 

9.2 

5.6 

47.3 

19.9 

14.5 

5.7 

1·-, c:' 
~"-.1 

7.4 

8 

1 '~ ,~, J ._ 

9.6 

24.3 

24.3 

24.3 
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6.14 E::'(PER 1~'lENT AL SP ARE PARTS AN[) 

~;HELF ITEHS 

6.15 'vI ASH ROOtv l .~<. UTILITY AREA 

6.1E. HALLS 

Eo .17 5T A 11'::3 8<. ELEV A TORS 

Eo.l ::: 5EI':V ICE FLOOR 

8. ~'IED Ie. AL TF.:E A It"IENT 8U ILD INC; 

.~. TANGENT I AL E:":PEF.: It··1ENT AL 
BU!LCrINt3:3 {OPTIONAL} 

10. SITE ACCESS 
1 0.1 1':0 AC'S 

1 0.2 P AF.:K ING 

10.::: PAF.:KING 

TOTALS 

SUtv l OF TOT ir.LS 

13.5 

1.9 

9.5 

0.5 

20.'7 

o 

20.2 

80.7 

30.':' 

7.8 

':'Ct ...... 

23.E· 

0.2 

',41.1 

18.4 

55.2 

27.6 

18.4 

500 

o 

1000 

13976.8 

24.3 

10.4 

51.2 

,-, C' 4. . __ 1 

112.7 

o 

36.2 

434£ 

5286.9 12733.2 



"6~l3o?V {E:U'LC"NG SPECIFICATIONS 2} 8/30/85 {INSTALLEI) 'w'ATER SYSTEI"'1} 
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E:LIIWING SPECIFICATION:; OF A t"!OOEL FACILITY FOR THE E, Go?li liGHT SOUF.:CE {CIVIL ENGINEEI':ING} 

COOLING COOLING ELECTRIC PO\'iER REOUI~:E[) 
E:U!LC'ING \tlATEI': 5')(: ''I('ATEF.: 2':,.7')(: TO PUt-1P THE "I/ATEF.: 2:": 

1. LlNAC 
1.1 LIN AC SUPPORT 

1.1 LIN AC t. KL YSTRON G ALLE~:\' 

,.2 LIN Ae IN,JECTOR 

2. IN.JECTOR 
2.1 IN,jECTOF.: TUNNEL 

2.1 iN,.iECTOF.: SUPPOl':T 

'~'. STORAGE F.:iNG $:. E;<:PERIt'"IENT AL HALL 

3.1 1': ING 8E AI'·1 TUNNEL 

4. UTILITY E:UiL()iNGS 
4.1 STOR AGE ~: ING UT ILlT'r' E:U ILe'ING 1 

4.2 STORAGE RING UTILITY 8UIl[)ING 2 

5. E::<PER 1t1ENT AL SUPPO~:T BU ILD INGS 
5.1 HIGH BA'r' 

5.2 E::<PEF.:1t'1ENT AL HALL ANN~-<S OFFICES 

5.3 E::<PERlt"lENT AL HALL ANNi·{S LABS 

[GPf1] [GPM] [k'w'-So)C](r",f) [k'w'-26.7')(:] 

o 0.0 

44.7 19.4 
22.4 

6.8 1.3 

210.5 91.6 

16.3 3.0 

1496 650.7 
1125.5 209.8 

81.6 1 co ,~, 

"_I ... 
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5.4 \'1 ASH ROOt·1 & LIT ILlTY ARE A 

5.5 AIR LOCK BUIL[:'INGS 

6. MAIN OFFICE ANI) LAB PLAZA 
6.1 OFFICES 

6.2 LABS 

6.3 ASSEt"1BL'r' HALL 

6.4 LIB F.: AF.:Y 

Eo .5 COfvlPUTEF.: ROOt"l 

6.6 CONTF.:OL ROOt-1 

6.7 CONFEPENCE ROOt"'1 

E,.8 CONFERENCE F.:OOt'·1 

6.'? LOB8Y 

6.10 LOUNGE 

6. 1 1 1"1 ACH INE SHOP 

6.12 CLE AN 1':001','1 

E,.13 STOCK F~OOt-'l 
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6.14 E:~PER!t'"lENT AL SPARE PARTS ANC' 

SHELF ITEI1S 

6.15 'vi ASH ROOt'1 (~. UT ILiTY ARE A 

6.16 HALLS 

6.17 STAIRS t. ELEVATOF.:S 

6.18 SERVICE FLOOR 

7. t"lED IC ,ilL BE AI"'l LINE 

8. HED IC AL TRE A TI"IENT 8U ILD ING 

'~. TANGENT I AL E>~F'ER It'lENT AL 
BUILDINGS {OPTIONAL} 

10. SITE I-.CCESS 
10.1 ROADS 

, 0.2 PARKING 

10.3 PAI':KING 

1 0.3 BR IC'GE 

TOTALS 

CARR IE:D F'ROM E:LE:CTJ;:IC AL PO"N'E:R ~;HE:ET 

TOT AL ELECTRICAL PO\llER INST ALLED [kVA] 

[GF'M] [GF'M] [k''Il'] [k"lil 
1751.2 1712.1 761.7 319.2 

:;2938.0 . [1< .... /] 

34018.9 [k'\\'] 



8/30/85 

ELECTR I CAL OPERAT I NG 
ESTIMATE 



6 Gt?1I {8UILDING SPECIFICATIONS 2} 8/30/85 {ESTIt-IATECo OPERATING ELECTRICAL pm ... ·ER} 
PAGE 1 OF 6 
eUILC'INO SPECIFICATIONS OF A tvlODEL FACILIT'!' FOR THE 6 Gt?V LIGHT SOURCE {CIVIL ENGiNEEI':INO} 

ELECTR Ie AL PO'I'/ER IS A PERCENT AGE OF INST ALLW FOR OPEl': AT 11'113 

BUIWING LIGHTING El~PERlt'lENT AL UTILITIES t"'l ACHINE [k ... ·ij 

1. LlNAC 
1.1 LIN Ae SUF'PORT 

1.1 LINAC .~~ KLYSTRON GALLEF.:Y 

1.2 LIN AC IN • .JECTOR 

2. In.JECTOR 
2. i iN . .JECTOF~ TUNNEL 

2. I IN.JECTOR SUF'POfH 

3. STORAGE f':INO .:1<. E::-<PEI':IMENT AL HALL 

:::.1 1': INO 8E At"1 TUNNEL 

3.2 RING E:x:F-Ef':lt"IENT AL AF:EA 

4. UTILITyeUILCiINGS 
4.1 8TOF.: AGE RING !.IT ILITY 81.1 ILC'ING 1 

4.2 STORAGE R!NG UTILlT':' 8UILDING 2 

5. E:X:PERIMENT AL ~;UPPORT 8UIL[.1INGS 
5.1 HIGH SA'!' 

5.2 E:<:PER 1t"lENT AL H ALL ANr'~:Y;s OFF ICES 

[kW'J RECEPTICAL[k ....... J [K'w'J RF/MAGNET NOTES 

0.3 70.0 

0.4 157.5 

1.6 157.5 

0.7 372.0 

1.6 1'32.5 

361.1 1468.3 

3.4 40.0 

960.0 

2.0 81.3 

2.0 81.3 

9.7 97.8 

,.-, ,-, 
':'.Ij 32.2 

13.:~ 102.1 

1.2 

0.9 

i''% 
I .... f 

14.5 

7.4 

5:::3.4 

144.7 

633.1 

16.4 

16.4 

17.4 

16.0 

17.3 

0.0 

13.2 
6.6 

2.0 

61.9 
135.2 

4.::: 

5500.0 
2F;.8E,.0 

300.0 v Acuur·'I., ETC 
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5.4 \? ASH ROOM 8~ UT ILlT'r' ARE A 

5.5 AIR LOCK BUILI>INGS 

6. MAIN OFFICE ANe· LAB PLAZA 
6.1 OFFICES 

6.3 ASSEt"18L\' HALL 

6.4 LIB F.: AF.:Y 

Eo .5 COt-1F'UTEF.: ROOt"1 

6.6 CONTROL F.:OOt"l 

6.7 CONFEF.:ENCE F.:00t'·1 

E, .:3 CONFEF.:ENCE F.:OOt···l 

6:~ L088\' 

6.10 LOUNGE 

6.11 MACHINE SHOP 

6.1 2 CLE AN ROOrvl 

6.13 STOCK ROO!,'1 

0.5 

3.8 

5.3 

2.6 

0.4 

1.1 

3.2 

7.0 

0.3 

0.4 

10.7 

1.1 

3.1 

2.7 

1.0 

1.8 1.3 

17.5 10.9 

27.0 4.6 

0.3 :;.3 

0.5 1.3 

37.8 

37.8 6.3 

0.9 1.7 

1 ,j .\oJ 1 c' .V 

0.5 4.4 

0.5 " 2.2 

28.0 24.::: 

5.4 24.3 

0.5 24.3 



to'AGE ::: OF 6 
6 .14 E:~F'Ef;: 1~1ENT AL SP ARE F' ARTS ANC' 

SHELF ITEt-1S 

6.15 \01 ASH ROOr"1 $:. UT ILln' ARE A 

6.16 HALLS 

6.17 STAIRS 8 •. ELEVATOR:; 

':'.1 E: SEI':V ICE FLOOR 

7. tvlm iC AL 8E At"1 LINE 

E:. t'lEDICAL TREATtvlENT 8UILDING 

9. TANGENT I AL Ei';PER 111ENT AL 
BUILDINGS {OPTIONAL} 

1 [I. S ITE ACCE~S 
10.1 ROA()S 

1 (1.2 PARKING 

1 (1.3 PAI':KlNG 

10.3 8Rle'GE 

10.4 SIC'E'w' ALi<S 

TOTALS 

3.1 

1.0 

9.5 

0.5 

1:~.8 

0.0 

10.1 

80.7 

15.3 

3.9 

2.0 

11.8 

0.1 

609.0 

0.9 24.3 

2.8 10.4 

1.4 51.2 

0.9 2.5 

100.0 112.7 

0.0 0.0 

77.6 36.2 

500.0 434.':. 

4E,56.1 2261.5 8709.6 

16236.::: 



6 G@V {BU ILC'ING SPEC IF Ie A nONS 2} 8/30/85 {ESTltvl A TEC' OPER AT ING ELECTR Ie AL PO'w'ER} 
PAGE 4 OF 6 
BUILC'ING ~;PECIFl(:ATIONS OF A 1'-j(IOEL FACILITY FOI': THE E, tJ",V LIGHT SOIJI':CE {CIVIL ENGINEEI':ING} 

COOLING COOLING ELECTRIC PO'w'ER REQUIRED 
BUIWING \y'ATER 5"C IIIATER 26.7°C TO PIJMP THE ',«'ATEI': Z=: 

,. LlNAC 
1.1 LINAC SUPPORT 

1.1 LIN AC & KLYSTRON G ALLER''f' 

1.2 LIN AC IN,.JECTOR 

2. IN.JECTOR 
2.1 IN.JECTOR TUNNEL 

2.1 IN.JECTOl': SIJPPOfH 

3. STORAGE RING .~. E::<:PERIMENT AL HALL 

3.1 RiNG BE AI"1 TUNNEL 

::;.2 RING E::<PEF.: It"IENT AL AI':E A 

4. UT ILlT'"( 8U ILD INOS 
4.1 STORAGE RING UTllIT'l' BUIWING 1 

4.2 STORAGE RING UTILITY BUILDING 2 . 

5. E:X:PERlI'1ENT AL SUPPORT BUILDINGS 
5.1 HIGH BAY 

52 E:";PERlt1ENT AL HALL ANN:><S OFFICES 

5.3 E:·:PEI': It'1ENT AL HALL ANNXS LABS 

[GPI'1} [GPt·1} [k\y'-5o)C ](rl?f) [k1ri-26.7"C] 

0.0 0.0 

3.6 1.6 
22.4 4 ·, .-

6.8 . 1.3 

16.8 7.3 
459.5 85.7 

16.3 3.0 

650.7 
1125.5 209.8 

81.6 15.2 
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5.4 'w' ASH ROorv11:~. UT ILiTY ARE A 

5.5 AIR LOCK BUILC'INGS 

6. MAIN OFFICE AND LAB PLAZA 
6.1 OFF ICES 

6.2 LAB::; 

6.4 LlSR AF.:Y 

6.5 COty 1PUTEF.: ROClr'l 

6.6 CONTROL 1':001···1 

6.7 CONFERENCE I':OOt-1 

6.8 CONFEF.:ENCE ROor···1 

6.'? LOBB'"!"' 

t, .1 (I LOUNGE 

6.11 MACH INE ::;HOP 

Eo .12 CLE AN 1':001···1 

6.13 STOCK ROOt···j 
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6.14 E:X:PEF.: 1t--1ENT AL SP ARE PARTS ANt' 

SHELF ITEI"1S 

6 .15 'w' ASH F~OtJI'1 &. UT ILITY AI':E A 

6.16 HALLS 

6.17 STAIRS ,~, ELEVATORS 

6.1::: SERV ICE FLOOR 

7. ~'lED Ie AL 8E AI"l LINE 

:3. 1'"1EO Ie AL TRE A Tt-1ENT BIJ ILD INC; 

'?' TANGENTIAL E:::;PERII'1ENT AL 
BU IW ING:3 {OPT ION AL} 

1 (I. ::; ITE ACCES:; 
10.1 Fi:OADS 

10.2 F'AF.:K!NG 

1 (1.3 F' AFi:KiNG 

1 1).4 S lC'E'ly' ALKS 

TOTALS 

CARRIEI) FROM ELECTRICAL PO\y'ER SHEET 

TOT AL ELECTI':ICAL PO'w'ER kVA 
OPEl': AT ING 1 OO~ OF THE TIME 

[GPM) 
1516.4 

[GPM] 
1712.1 

[k"I/] 
E,59.E. 

[k''/I'] 
3192 

16236.3 

17215.1 

[V',· ... ] 

[k\'/1 


